Introduction
Over the past decade, the investigation of various kinds of lexical frequency effects has emerged as a prominent line of research in generative phonology. Some of the more influential studies include the following. Albright and Hayes (2003) found that several segmental factors correlate with whether an English verb inflects its past tense through suffixation or internal stem change and that subjects project these 'Islands of Reliability' to their responses in novel word experiments. Ernestus and Baayen (2003) report that speakers of Dutch inflect a novel verb terminating in an ambiguous voiceless consonant with a morpheme alternant that reflects the relative type frequency of the particular voiced vs. voiceless alternatives in the lexical inventory of Dutch verbs. Becker et al. (2011) demonstrate a similar effect with Turkish voicing. They also point to a statistically reliable connection between the voicing alternation and the height of the preceding vowel. However, their subjects did not demonstrate any cognizance of this factor in their wug test responses. The authors take this result to indicate that grammatical knowledge has a strong UG basis. Generalizations that cannot be expressed by natural constraints (phonetically motivated and or with strong cross-linguistic credentials) will in principle be unlearnable. Hayes et al. (2009) tested a similar effect of vowel height in Hungarian vowel harmony and found that the less natural pattern did nevertheless show up in their wug test, but to a smaller and less reliable degree. From this they conclude that the acquisition of UG-motivated sound patterns has an analytic advantage compared to less natural ones. Zuraw (2000 Zuraw ( , 2010 found a similar effect in Tagalog. In the native lexicon, the nasal substitution alternation at the prefix-stem boundary applies with greater frequency and reliability to stems beginning with a voiceless stop compared to the corresponding voiced one: e.g. /paŋ-RED-pighatíʔ/ 'grief' > [pa-mi-mighatíʔ] 'being in grief' but /maŋ-RED-bigkás/ 'pronounce' > [mam-bi-bigkás] 'reciter'. This voicing difference also appeared in her subjects' wug test data as well as in loanword adaptation. Zuraw proposed a formal analysis of the phenomenon according to which the full-word forms of the language are listed as such in the lexicon but that in the course of learning the vocabulary of Tagalog, the weights of the relevant constraints such as *N- [-voice ] are adjusted to reflect the voicing disparity based primarily on the frequency of the alternations for the voiced vs. voiceless stem-initial consonants. Faithfulness to the listed word (USE LISTED) ensures that for any given lexical item the appropriate alternant (coalesced N vs. N-C) is generated. But when such faithfulness is not at play, as in the adaptation of a loanword or the production of a novel word, then the speaker relies on the lower ranked/weighted markedness constraints to choose between the coalesced N vs. uncoalesced N-C alternants. Under this approach, the alternating forms are listed rather than generated; but the speaker's knowledge of the frequencies of the alternations is encoded in the weights of the grammatical constraints, rather than in counts or vectors of the lexical items themselves. Zhang et al. (2011) have utilized this approach to describe the productivity of the various alternations comprising the Taiwanese tone circle.
Another related line of research is concerned with the role of frequency in the diffusion of sound change and restructuring through the lexicon. It is well known that lexical variants with higher type frequency tend to attract words from lower type frequency classes. For example, many English verbs that originally inflected the past tense through stem vowel change have shifted to the suffixing class (weak verbs), while changes in the opposite direction are rare. But token frequency has also been claimed to be relevant to phonological change (Bybee 2001 , Phillips 1984 . For an innovating sound change, words with higher token frequency are more likely to change before lower frequency words do so, since the speaker has more opportunity to hear the novel, innovating pronunciation in the more frequently used words. On the other hand, analogical changes, which adjust the distribution of lexical items with respect to two or more entrenched word classes such as the English strong and weak verbs, are more likely to apply to less frequent words, since the speaker has less evidence for the class membership of such words. For example, Phillips (1984) found that the stress retraction that distinguishes verbs from the corresponding noun in such pairs as pròtést vs. prótèst tended to generalize to less frequent words first. However, Sondereggar and Niyogi (2013) put this result in some perspective: in a list of 110 such verb-noun pairs, they find that only about 12% have changed over the past 300 years; the overwhelming majority are stable. For the words that have changed, they find that there is indeed a correlation with frequency, as Phillips claimed, but caution that this result must be viewed with some reserve, given the small number of items involved.
In this paper, we address the questions of lexical diffusion and the native speaker's tacit knowledge of the statistics of the lexicon through a detailed study of the nominal accent classes in the South Kyengsang dialect of Korean. This dialect (in contrast to the standard Seoul dialect) has preserved the lexical accent distinctions of Middle Korean (15th-16th century, MK). For example, it is possible to find minimal triples as mál-i 'horse' nominative, mál-í 'unit of measure' nom., mal-í 'language' nom. and káci 'kind', kácí 'branch', kací 'eggplant'. Nevertheless, there are statistical biases in the distribution of these contrasting accent patterns as a function of syllable shape and weight. The existence of such biases was apparent to students of MK accent and formed the basis for internal reconstructions of the language back to an earlier stage with predictable final accent (Ramsey 1991 , Whitman 1994 . Another relevant (and puzzling) fact is that when Kyengsang speakers adapt an English loanword, the locus of English stress is ignored and a default accent is assigned, which is equivalent to a bimoraic trochaic foot at the right edge of the word: remón 'lemon', tomíno 'domino'. Kenstowicz and Sohn (2001) attributed this phenomenon to the speaker taking recourse to UG to assign an unmarked accent pattern: a bimoraic trochee at the right edge of the word. H-J. Kim (2012) , inspired by the research mentioned above, in particular Zuraw (2000 Zuraw ( , 2010 , suggests that UG plays little role here. Rather, the Kyengsang speaker assigns accent based on the action of UG markedness constraints, whose weights are determined by the frequency of the accent patterns in the native Kyengsang lexicon. See Kubozono (2006) for a similar interpretation of the Latin Stress Rule like accent assigned to English loanwords in Japanese and Davis et al. (2012) for a more general discussion of cases of accentual adaptation of loanwords.
Our paper is structured as follows. Background sections (2 and 3) describe the data collection and regular accent correspondences between MK and the Kyengsang dialects. We then present a detailed portrait of the accentual contrasts found in native monomorphemic noun stems, focusing on the South Kyengsang dialect. Since the relevant statistical biases differ depending on stem size, words are described in three successive blocks: monosyllables, disyllables, and trisyllables (sections 4, 5 and 6, respectively). For each block, the type frequencies of the contrasting accent classes are established based on our corpus. We then examine the regularity of the accentual correspondences from the known MK source to its reflex in our corpus. It is shown that larger accent classes systematically tend to attract words from less populated classes (the type-frequency effect). We also show that less frequently used words are more likely to change their accent class affiliation compared to more frequently used ones (the token-frequency effect). For each stem length, we then establish certain syllable shape and weight biases. Most of these have a natural phonetic basis. But at least one is more phonologically arbitrary. However, it is plausibly traced back to a natural tendency at an earlier stage of the language. In section 7, we present the results of a novel word experiment designed to test whether speakers are aware of the syllable shape and weight factors that bias a word to a particular accent class in the native lexicon. We find that both types of factors show up in the experiment. But the experiment uncovered two additional disparities between the lexicon and the experimental results. A statistically reliable but unnatural weight constraint fails to emerge, while an aspiration effect in initial position is extended to medial position in the subjects' responses. We then briefly compare our statistical and experimental results for the South Kyengsang dialect to those of H-J. Kim (2012) for North Kyengsang and review the accent patterns that emerge in loanwords (sections 8 and 9). Section 10 returns to the question of the extent to which we can legitimately claim that the biases showing up in the novel word experiment are rooted in the statistics of the lexicon. Using the Maxent Grammar Tool (Hayes 2009 ), weighted-constraint grammars are proposed for the disyllabic and trisyllabic stems. It is shown that these two stem classes have quite different constraint structures, particularly with regard to syllable weight. We find that the best results occur when the wug test results are simulated by a grammar that has been trained on the lexical trisyllables. This suggests that for words with longer stem length, the accent is more predictable; or, stated differently, accent is more contrastive in the shorter disyllables. One possible interpretation of this state of affairs is that the majority of trisyllabic words have accent assigned by rule with a relatively small number of exceptions, while in disyllables the accents are listed. When tasked with assigning accent to a novel word, it is the rules/constraints enforcing the quantity-sensitive trochaic accent in the lexical trisyllables that are activated rather than more detailed matching of the statistics of the lexicon. The final section summarizes the study and suggests several avenues of future study.
Data Collection
Five South Kyengsang dialect speakers who were born and raised in the Pusan and Changwen area furnished the data for this study. Our corpus consists of c. 1,900 native (non-Sino-Korean) nouns taken from two standard Korean dictionaries (Kwuklip kwuke yenkwuwen 1999, and Kadowaki et al. 1993) as well as words gathered through interviews with our consultants. They were assembled into a 500-page booklet with spaces for marking the tonal pattern of each noun in its citation and inflected (nominative/accusative) forms. For example, for monosyllables the three attested patterns are High(-High) (múl, múl-í, múl-!ĺ 'water'), High(-Low) (súl, súl-i, súl-ɨl 'wine') , and Rise/Low-High (tǒn, ton-í, ton-!ĺ 'money').
1 For three of our subjects (CP, MA, KM), the items in the booklet were elicited 1 The transcription system for the example data in this paper is as follows. MK falling-sonority diphthongs have been monophthongized in Contemporary Korean (CK), as shown below. Some symbols such as ㄹ, ㅇ are transcribed differently depending on environment. For the MK accent, low pitch (= no dot), high pitch (= one dot) and rising pitch (= two dots) are transcribed with grave accent (ˋ), acute accent (ˊ), and both accents (ˇ) over the vowel, respectively. Other Korean words in the body of the paper follow the Yale Romanization system, except for some authors' names, which follow their customary spelling. p h h orally one by one and marked by one of the authors. The other two subjects (YD, YJ) went through the booklet marking each item by themselves, after being shown examples of the various accent patterns. The data were then tabulated into excel files and classified and counted for analysis. Some of the words we solicited were rare or otherwise unknown to our speakers. This explains the fact that the corpus size varies among our consultants. Nevertheless, the basic generalizations hold over all five speakers. For each of the nouns we collected, we also recorded its cognate MK form (if known) taken from a database derived from the analysis of over thirty MK texts by the second author (cf. Ito 2013).
Historical Development
MK texts were written in the alphabet (Hangul) devised by King Sejong in the 15th century. During the 15th-16th centuries, many texts marked the tone of each syllable by a series of side-dots next to the strokes composing the syllable block. One dot denoted a H(igh) tone, two dots a R(ising) tone, and no dots a L(ow) tone. The R tone was restricted to the initial syllable of the stem as a rule, while H and L tones could be found on initial, medial, and final syllables contrastively. The tones of the inflectional suffixes were predictable from the tonal category of the stem and their odd-even position in the string of syllables after the first high-pitch (accented syllable) in the phonological phrase. There was one distinctive pitch peak per word. See He (1955) , Ceng (1971 Ceng ( , 1972 , Hayata (1974 , W-C. Kim (1973) , Kadowaki (1976) , Ramsey (1978) , S-O. Lee (1978) , Fukui (1985 Fukui ( , 2013 , and others for discussion of MK accent. Some examples appear in Table 1 . X indicates that the tone is predictable and hence is not specified. According to the reconstruction in Kenstowicz et al. (2007) , the first change in the evolution of the modern tonal dialects was the addition of a high tone to the final syllable of a stem lacking a pitch peak. This marked the final step in the transition to a pitch accent system in which each word had one (and only one) pitch peak (culminativity), grouping Kyengsang with Ancient Greek and Common Slavic, compared to Tokyo Japanese and Basque, which have a large class of unaccented words on the surface.
2 The H-insertion threatened to neutralize the contrast between toneless/all low stems like pò rì 'barley' and final H stems like məә̀rí 'head'. In the North Korean Hamkyeng dialects, this neutralization occurred. But in the South Korean Kyengsang dialects, the original (non-inserted) H was retracted one syllable by a general sound change, thus avoiding a merger between the inserted
ɛ ja əә e jəә je/e o wa wɛ we jo u wəә we wi ju ɨ ɨj/i i MK a aj ja əә əәj jəә jəәj o wa waj oj jo u wəә wəәj uj ju ɨ ɨj i high tone and original high tones on final syllables. When there was no preceding syllable (i.e. in monosyllables), then neutralization occurred in Kyengsang as well. However, the Kyengsang H-retraction seen in məәrí > məәŕi 'head' threatened the distinction with the original initial-H class such as MK káci 'branch'. This merger was also avoided by doubling the tone of the former initial H to create an HH class that was absent from the original MK inventory of stem types. This H doubling also applies to inflected monosyllabic stems from the original MK H class and creates a regular phonological alternation, as seen in 'mouth' below. 
On this account, the evolution of accent from MK to Kyengsang took the form of a push-chain, as depicted in (1). Other interpretations are possible. For our purposes here, it is the regularity of the accentual correspondences that is significant rather than the diachronic direction or sequencing of the sound changes.
(1) Chain-shift in development of Kyengsang accent
The Kyengsang dialects split into South and North variants in terms of their reflexes of the MK Rise tone. In the South, the Rise was retained on monosyllables and is associated with a noticeable phonetic vowel lengthening. But in polysyllables, it split into a LH sequence. This produces regular tonal alternations in the inflection of monosyllables. The H component of the (former) rise regularly undergoes tone doubling in inflection: sǎrʌm 'person' > sarám > sarám-éke (-eke = dative). In North Kyengsang the vowel associated with the MK Rise was lengthened and the tone was simplified to H, which then doubled like the original word-initial H: sǎrʌm 'person' > sǎ:rʌm > sá:ram > sá:rám. In sum, the South Kyengsang lexicon displays three tonal classes for monosyllables and four for disyllables. It is noteworthy that the isolation form is a neutralization site for a final-syllable H, which splits into two classes when an inflection is added. We denote these classes as H(H) and H(L) for monosyllables and LH(L) and LH(H) for disyllables. See Lee and Davis (2009) and Lee and Zhang (2014) for recent synchronic analyses of the South Kyengsang nominal accent patterns. 
From this point on, we will use the following accentual transcription system for simplicity. Note that H(H) and H(L), which are distinguished as σ̋ and σ, respectively, appear with identical surface tonal contours in isolation forms (Kenstowicz et al. 2007 ). The same is true for LH(L) and LH(H): σ σ́ vs. σ σ. 
Having sketched the general accentual sound changes that occurred in the development of Middle Korean into the contemporary Kyengsang dialects, we now turn to a detailed portrait of the native nominal accent classes and the factors that have biased particular lexical items to depart from the expected MK-SK correspondences. These are discussed successively in terms of three prosodic shapes: monosyllables, disyllables, and trisyllables.
Monosyllables
As we have just seen, Kyengsang monosyllables reflect three MK tonal classes: High (> H(H)), Low (> H(L)), and Rise. In MK, their numerical distribution was H > L > R. Table 7 shows the frequencies of the monosyllabic words collected from our South Kyengsang speakers across the three classes. The speakers differ in the number of words they recognize/use. But the distribution reflects the MK one well, with half of the items falling into the double H(H) class and the remaining half split between the alternating H(L) and R classes, with a small bias in favor of the former. This distribution suggests that the three classes as a whole have largely maintained their relative proportions to one another, even if particular lexical items have shifted from one class to another.
Next we see the agreement rate among our speakers. This is based on the words for which all five speakers responded. (Recall that speakers differed in the words they knew/used). The Agree row indicates the number of words to which all five speakers assigned the same accent. Disagree indicates the number of words where this is not the case. The agreement rate varies somewhat depending on the word size. The overall agreement rate is 64%, indicating quite a bit of variance among our South Kyengsang speakers. Table 9 shows the distribution of the South Kyengsang monosyllables across the three MK tonal classes that are the source of the current South Kyengsang tonal classes. 'SK attested' indicates the number of words in our corpus that have an attested MK source whose tone is known. They form 69% of the entire corpus of monosyllables (= 322/468). 'MK attested' indicates the number of monosyllabic noun stem words that are attested in MK (Ito 2013) . As can be seen, the H class was largest in MK at almost twice the size of the L, which in turn was slightly larger than the R class. The 'SK all' column (repeated from Table 7) shows the relative proportion of the three accent classes in the current South Kyengsang lexicon, regardless of whether or not they have a known MK cognate, as well as whether or not they show the regular correspondences with MK. We see that the MK H class has slightly lost population (56% 53%) and the R class has slightly gained (18% 21%), while the L class remains about the same (26% 26%). Table 10 summarizes the correspondences between lexical items in our corpus whose MK tonal value is known, summed across our five South Kyengsang speakers. Each data point represents a particular MK-South Kyengsang pair for one of our speakers. It allows us to assess the regularity of the accent correspondences and to see if particular classes attract or repel lexical items given a common starting point. The first thing to note is that the regular correspondences predicted by the sound changes (shaded) mentioned in section 3 predominate. Second, the relative degree of regularity of the expected correspondences (MK H (83%) > L (70%) > R (65%)) reflects the type frequency of the classes in MK (H (56%) > L (26%) > R (18%)) seen in Table 9 . Third, among the irregular correspondences, there is a bias against shifting to the R class. That is, items from the MK H class (> Kyengsang H(H)) are more likely to shift to Kyengsang H(L) (10%) than to R (6%), and items from the MK L class are more likely to shift to Kyengsang H(H) (24%) than to R (6%). This difference makes sense, in that the H(H) and H(L) classes are identical in their isolation form and so are ambiguous as to the tonal contour (H(H) vs. H(L)) of the corresponding inflected form. Items from the MK R class are distinct from the other two in both the isolation (H vs. R) and inflected (L(H) vs. H(H) and H(L)) forms. Moreover, the isolation form of R has a marked LH rising tone that other things being equal make it an unattractive model. In addition, as we shall see, it is associated with a particular syllable shape. Thus, the Rise class is the smallest as well as the most marked phonologically, owing to its complex LH tone. As seen in In sum, we see that the H(H) class is favored by the South Kyengsang monosyllables. It has the largest population in the lexicons of both MK and South Kyengsang, as well as the most regular correspondences with MK. It attracts items from the other two classes. The R class is a deflector. It has the lowest percentage of regular correspondences, having lost more items than the other two classes.
Token frequency
In addition to type frequency, it is claimed that token frequency also plays a role in phonological change (Phillips 1984 , Bybee 2001 . More frequently used words have more opportunity to undergo an innovating sound change as well as to serve as models for the transmission of the change from one speaker to another. Less frequently used words are more susceptible to analogical changes when there are two (or more) possible lexical variants for a word: the learner has less opportunity to hear the word in general as well as in a crucial inflectional context that might determine its mode of alternation. We thus expect that items with regular correspondents are more likely to be drawn from the more frequently used words, while those that have been reclassified due to misidentification or inflectional ambiguity will be drawn from the less frequently used words. Our data allows us to test this hypothesis.
3
To do so, we classified the monosyllabic words into high and low frequency groups as follows. First, for each monosyllable in our corpus with a known MK cognate, we identified its token frequency in the King Sejong corpus (Kim and Kang 2000) . We then determined the median in the distribution of such words. Words lying above the median were classified as "high frequency words" and words lying below the median were classified as "low frequency words".
4 Table 11 and Figure 1 show how the monosyllables from the five South Kyengsang speakers are partitioned by the low vs. high frequency groups. For example, among the 711 South Kyengsang H(H) items descended from the MK H class that were collected from our speakers, 290 fall into the low frequency group, while 421 fall into the high group. A similar data pattern is exhibited by the MK L and R classes. The percentages in parentheses show the proportions for each MK accent class with respect to the high vs. low frequency grouping of its correspondences among our five South Kyengsang speakers. Quite consistently, more regular correspondences are drawn from the high frequency groups than from the low frequency groups: 93% vs. 74% (MK H), 80% vs. 62% (MK L), and 78% vs. 51% (MK R). And in the complementary irregular correspondences, more correspondences are drawn from the low frequency groups than from the high frequency groups. A Pearson's Chi-square test with the Yates continuity correction partitioning the 1,450 words into regular vs. irregular MK-South Kyengsang development pitted against high vs. low frequency group found the connection to be statistically significant: χ 2 = 87.6729, df = 1, p < 2.2e-16. Table 12 shows the observed over expected distributions of the three monosyllabic accent classes with respect to the coda (obstruent or sonorant) summed over our five speakers. As seen in Table 12 , the Rise class prefers words with sonorant codas (1.31), while the H(L) class prefers words with obstruent codas (1.50). According to the internal reconstruction of Korean accent proposed by Whitman (1994) , the monosyllabic H(L) and R classes both derive from disyllabic CVCV stems with a LH pitch pattern; the different tonal outcomes reflect the character of the intervocalic consonant, with the H(L) deriving primarily from voiceless consonants and the R from sonorant (voiced) consonants. 
Coda effects
Most words in our corpus drawn from the MK Rise class with obstruent codas have been reassigned to the Kyengsang H(H) or H(L) classes. We cite these items in Table 13 , along with the cognate Seoul form from Martin (1987) , where the long vowel is consistent with the Rising tone source. 5 The preference for sonorant codas of course makes phonological sense, since they can carry F0 pitch distinctions, which are difficult if not impossible to detect in obstruents. See Zhang (2002) for in depth discussion of this general point. 
More interesting is the fact that a number of words from the MK H and L classes have been lured into the marked R class in South Kyengsang, running against the general trend towards the largest accent class. All of these items end in a sonorant (Table 14) . The connection between the Rise class and its signature sonorant coda thus forms an "Island of Reliability" (Albright 2002) . Some of these items have a long vowel in Seoul, suggesting that this association between tone and syllable shape may have operated there as well. 
Onset effects
Aspirated and tense stops tend to raise F0 in the following vowel, both in standard Korean (Cho et. al 2002) as well as in the Kyengsang dialect (Kenstowicz and Park 2006) . We might wonder whether this property affects the distribution of the three accent classes in the South Kyengsang lexicon. Table  15 shows the observed over expected distributions of the three monosyllabic accent classes with respect to the onset type (sonorant, lax, aspirated/tense). /s/ and /h/ are excluded in the calculation. We see that the Rise class is significantly underpopulated by aspirated and tense onsets (0.39), while it has a relative surplus of lax onsets (1.40). On the other hand, the H(H) class has the opposite profile with a relatively higher proportion of aspirated and tense (1.25) consonants and a lower proportion of lax consonants (0.85). The H(L) class displays no significant imbalances with respect to the laryngeal category of the onset. This result leads us to expect that when items with aspirated/tense onsets vacate the R class, they will be attracted to the H(H) class. It turns out that in the original pool of 63 MK Rise-class words, there are only five items with an aspirate/tense onset in the contemporary language. The majority of these have shifted out of the R class into the H(H) class. Table 16 summarizes the correspondences for each of our speakers. These data suggest that while a sonorant coda biases a stem to the R class, the dispreference for an L tone following an aspirated/tense stop is stronger (assuming that the surface Rise tone is phonologically /LH/). 
In order to assess the statistical significance of the various factors reviewed above, we ran a mixed-effects log-linear regression model using the lmer function from the lme4 package (Bates and Maechler 2013) in R (R Development Core Team 2011). The dependent variable was membership in one of the three accent classes (H(H), H(L), R) and the predictor variables were MK accent class (H, L, R), frequency (high, low), onset type (sonorant, aspirated, tense), and coda type (vowel, sonorant, obstruent) . A random intercept was set for item and subject. The baseline was set to H(H), high frequency, sonorant onset and vowel coda. The results appear in Table 17 . For example, the 12th row (H(L) class: MK L) indicates the effect of the MK L class for the distribution of the Kyengsang H(L) class compared to the baseline Kyengsang H(H) class. All of the factors discussed above that bias a word for or against a particular accent class are significant. As expected, the regular correspondences have much higher z values than irregular ones: e. Signif. codes: '***' 0.001, '**' 0.01, '*' 0.05, '.' 0.1
To briefly summarize our results for monosyllables, we have seen that the three South Kyengsang monosyllabic accent classes reflect their MK cognates with a regularity that approximates their overall size in the lexicon: H(H) > H(L) > R. The H(H) class attracts items from the H(L) and R classes. The words that correspond regularly with their MK sources are biased to higher token frequency items, while the words that transfer their affiliation to the H(H) class tend to be drawn from the lower frequency lexical items. The Rise class is marked by a sonorant coda and has expelled most stems with an obstruent coda. It has also attracted words from the H(H) and H(L) classes that have a sonorant coda (an Island of Reliability effect). Finally, the Rise class is biased against stems that begin with an aspirated or tense onset.
Disyllables
The South Kyengsang disyllabic tonal classes are repeated in Table 18 . We also add examples of stems ending in a vowel. Table 19 shows the distribution of disyllabic lexical items across the four tonal classes for each of our five speakers. Each data point represents an individual word for one of our speakers. The total is 4,043 items. Table 20 shows the distribution of the individual words in our corpus that have cognates in MK, along with the MK tonal class taken from Ito (2013) . We see that the MK final accent LH class accounts for over half of the total (54%). Its regular South Kyengsang reflex HL remains the largest class for all five speakers but has lost ground, accounting now for 42% of the total corpus. The remaining three accent classes have each grown by a small amount. This development is similar to that found in the monosyllables (Table 9 ), where the dominant MK H class remains the largest but has also lost some ground to the other two contrasting accent patterns. 
Middle Korean-South Kyengsang correspondences: disyllables

Type Frequency
We now examine the words in our corpus with MK cognates so that we can track the shift of lexical items from their expected outcome to another accent class. Again we are interested in whether particular accent classes are attractors or deflectors. Table 21 shows the magnitudes of the correspondences summed over all five speakers. The expected outcomes (shaded) are again the largest. They show the degree of regularity in the correspondences. The MK HX class has the lowest degree of regularity at 56%, while the others fall in the range of 66% ≈ 71%. The relative regularity of the correspondences largely aligns with the size of the class seen in Table 20 . The one exception is the HX class. If individual words are attracted to the larger classes, then we predict that exceptions to the regular development should tend to shift to the Kyengsang HL class. And for the Kyengsang HL class itself, exceptions should predominate in the next largest LH(L) class. As shown in Table 21 , these predictions seem to be borne out. First, for the MK LH (> Kyengsang HL) class, the majority of exceptions to the regular South Kyengsang HL correspondence are found in the next largest (LH(L)) accent class: 156 items appear in the LH(L) class versus 74 in LH(H) and 89 in HH. Second, for the MK LL > Kyengsang LH(L) class, the largest number of exceptions to the regular development are found in the HL class (76) and then LH(H) (42). For MK HX, the largest number of exceptions to the expected HH correspondence are found in the LH(L) (54) class and then the HL class (47), but this may be due to several words whose accent in the pre-Kyengsang stage was different from the accent attested in MK. See Ito (2013) for details.
Another exception to the generalization that deviations from the expected development track the magnitude of the other accent classes is Kyengsang LH(H), where more items are attracted to LH(L) (37) than to HL (8). But this makes sense because in South Kyengsang, LH(H) and LH(L) are identical in their citation form. If the speaker encounters a word in this form and correctly observes the final accent, he must still guess the tonal contour of the inflected form, and so the predominant LH(L) is a safer choice. This in turn predicts that there will be more items that shift from LH(H) to
LH(L) than from LH(L) to LH(H). This is also correct. The LH(H) > LH(L) change is 37/163 (23%), while LH(L) > LH(H) is 42/483 (9%). 7
Token Frequency
Is the token frequency effect we noted for monosyllables in 4.3 observed in disyllabic words as well? In order to answer this question, we divided the disyllables into high and low frequency groups in the manner described in 4.3 (based on the median). Given the reconstruction in (1), each of the four disyllabic accent patterns is the product of a sound change from MK. We therefore expect the regular correspondences to be biased to the high frequency group. This prediction is confirmed (Table 22) . For all four accent classes, the regular correspondences (shaded) are drawn more from the "highfrequency" group than from the "low-frequency" group. The overall rate of regular correspondence for the high-frequency group is 79%, while that for the low-frequency group is 54%. A Pearson's Chisquare test with the Yates continuity correction pitting regular vs. irregular MK-South Kyengsang correspondence against high vs. low frequency group is highly significant: χ 2 = 135.4683, df = 1, pvalue < 2.2e-16. 
Onset effects
What is effect of the onset consonant? As we saw in 4.5, aspirated and tense consonants tend to raise F0 and are statistically incompatible with the Rise tone. We might therefore expect to find a comparable imbalance in the distribution of the disyllabic accent classes with respect to the initial segment. Table 23 shows the observed over expected values from our data pooled across our five speakers. /s/ and /h/ are excluded from the calculation. The data indicate that aspirated/tense onsets are significantly overrepresented in the tonal classes with an initial high tone (HH and HL) and are significantly underrepresented in the tonal classes with an initial low tone (LH(H) and LH(L)). On the other hand, a lax or sonorant onset is significantly overrepresented in the tonal classes with an initial low tone (LH(H) for sonorant, LH(L) for lax). The penultimate accent could be viewed as a reflex of the preponderance of the HL class in the native grammar. But to the best of our knowledge, no one has thought to test the connection between syllable weight and an H tone in the native South Kyengsang lexicon. 9 Since long vowels are not found in South Kyengsang disyllables, the only possible effect of syllable weight is in the presence and nature of a coda consonant. Table 24 shows the distribution of the 4,043 data points from our five speakers with respect to syllable weight (Heavy = (C)VC, Light = (C)V). We have collapsed together the LH(L) and LH(H) classes. As expected, when syllable weight is not at play (Light-Light), the HL accent class is significantly overrepresented (1.14). For Light-Heavy words, final accent LH is significantly overrepresented (1.11). Another, more surprising effect is that the HH class is significantly overrepresented in HeavyLight structures (1.51) and significantly underrepresented in Light-Heavy (0.74). This distribution may reflect biases in the MK lexicon from which the native South Kyengsang stems derive. We recall from section 3 that the HH accent corresponds to the MK HX tonal contour. Ramsey (1991) points out that HX was a minority pattern in MK, where the majority of words had final accent LH. A HeavyLight syllable profile would constitute the most favorable circumstance for the pitch peak to be attracted away from the right edge of the word. If this is the primary origin of the MK HX class, then these biases showing up in the current lexicon make some sense. See Ito (2013) for detailed discussion of MK accent. In order to assess the joint roles of syllable weight and the laryngeal character of the onset consonant in biasing the distribution of the three accent classes (HH, HL, LH (aggregated)), we ran a mixed-effects log-linear regression model using the lmer function in R. Weight (Heavy vs. Light) in the penult and final syllables as well as the laryngeal category of the word-initial consonant (lax+sonorant vs. aspirated + tense) were the predictor variables, and accent class (HH, HL, LH (aggregated)) was the dependent variable. A random intercept was set for subject. The baseline was set to HL with a lax/sonorant onset. Table 25 shows three noteworthy results. First, a heavy penult has a significant positive effect on the HH class, which coincides with the association of penult weight and an initial H tone seen in Table 24 . Second, a heavy final syllable has a significant positive effect on the LH accent, mimicking the overrepresentation of the LH accent with a final heavy seen in Table 24 . 9 That is, until H-J. Kim (2012) , whose research parallels our own and reaches similar conclusions for the North Kyengsang dialect. See section 8 below for discussion. 10 The velar nasal occupies the syllable coda in Korean.
Finally, there is a negative effect of an aspirated/tense onset on the LH accent class, replicating the effect seen in Table 23 . There is no significant effect of an aspirated/tense onset on the HH class, since both the HH and the baseline HL classes are overrepresented when the onset is aspirated/tense. Table 26 shows the structural correspondences between the disyllables and trisyllables. 
Middle Korean-South Kyengsang correspondences: trisyllables
These four South Kyengsang accent classes derive from five MK accent patterns. Assuming the regular sound changes discussed in section 3, the following correspondences are predicted. (176) classes are combined, then the disparity with the remaining accent classes becomes quite large, as shown in the Table 30 . Penultimate H becomes over five times larger than the closest of the remaining classes (HXX, 14%). Earlier we observed that for the monosyllables and disyllables, the largest MK classes actually lost ground in their evolution into South Kyengsang, although irregular correspondences were more frequently observed in the lower type frequency class. The trisyllables exhibit the opposite trend, with the most frequent type attracting items from the other three classes to grow in size. We may conclude from these two different evolutionary paths that an accent class must enjoy an initial significant competitive advantage in order to grow and become the predominant default class via analogical change. See Yang (2005) for discussion along these lines. 
Onset effects
Is there an effect of the onset consonant in the trisyllabic lexicon as well? Table 31 shows the correlation between the onset of the initial syllable and accent class. As in disyllabic words, when the onset is aspirate or tense, the HHL class is overrepresented while the LHH class is underrepresented. However, an aspirate/tense onset is also significantly underrepresented in the HLL class, whereas a sonorant onset is overrepresented in this class. This is probably an accidental result reflecting a correlation in an earlier stage of Korean: recall that the South Kyengsang HLL class corresponds to MK LHX. Thus, we do not find a general association between an aspirate/tense onset and an H tone in the initial syllable, and only an association with the HHL class is observed. Concerning the onset of the peninitial syllable, as seen in Table 32 , no significant effect of an aspirate/tense consonant is observed. There is a positive correlation between a lax onset and the LHH class, while a sonorant onset shows a negative correlation with the same class. It is difficult to give a phonetic rationale for this relation. To summarize, in the trisyllabic lexicon, an association between an aspirate/tense onset in the initial syllable and the HHL class is observed. Onset types in the peninitial syllable do not show a phonetically natural association. Table 33 shows the correlation between the syllable weight structure and accent class. The vast majority of words fall in the LHL and LHH accent classes. Many words in the HHL and HLL classes have variants in LHL. Focusing on the dominant patterns, we see that LHH predominates over LHL when the final syllable is heavy. Otherwise, the LHL contour prevails. The trisyllables thus present a profile that approximates the 'default' accent that appears in English loanwords (see 5.5). In order to probe the syllable weight effect, Table 34 focuses on the weight in the final two-syllable window with respect to the two major accent classes (LHL and LHH). The small number of examples with the Heavy-Heavy syllable structure are excluded. As can be seen, for the Light-Heavy syllable profile, the LHH tonal contour is significantly overrepresented while LHL is underrepresented. The opposite correlation is observed in the Light-Light structure. We ran a mixed-effects log-linear regression model using the lmer function in R to test the factors of syllable weight on the penult and final syllables and the laryngeal character of both the initial and penultimate onset consonant on the distribution of accent among the four trisyllabic classes in the data in Table 27 . A random intercept was set for subject, and LHL was the baseline. The results appear in Table 35 . The most noteworthy effects (p < 0.001) are that a final heavy syllable significantly biases a word to the LHH accent pattern and that an initial aspirated-tense onset is negatively associated with the LHH accent class. At a lower level of significance (p < 0.05) an initial tense/aspirated consonant was biased to the HHL class, but the same class of consonants was negatively associated with the LHH at the onset of the penultimate syllable. There thus does not appear to be any consistent relation between the double H accent and the onset of the syllable. To summarize our survey of the South Kyengsang native lexicon for nouns, we found several several major trends. First, for both disyllables and trisyllables there is a significant bias in favor of penultimate accent when the final two syllables are light. Second, a heavy final syllable biases the word towards LH/LHH. Third, a heavy penultimate syllable is also positively associated with the double-H accent in disyllabic (HH) stems but not in trisyllabic (LHH) stems. 13 Finally, an initial aspirated or tense onset is biased against a low tone but does not show any general preference between HL and HH contours.
Weight effects
Generalizing from the Lexicon
The results from the previous three sections showed that syllable weight, aspiration, and sonorant vs. obstruent coda are significantly correlated with the statistical distribution of accent classes for various of the one, two, and three-syllable native nouns in the South Kyengsang lexicon. We may wonder if these factors are simply the by-products of earlier sound changes unbeknownst to the linguistically naïve native speaker or are they reflections of the native speaker's tacit knowledge about the structure of South Kyengsang accent? The classic answer to these questions is to demonstrate that such predictors are called into play when the speaker is set the task of assigning a linguistic property like accent to a new word. The adaptation of loanwords is one such test; another is the novel word (so-called Wug) test (Gleason 1958) . In this section (and the next), we report the results of a novel word study. In section 9, we summarize what is known about the accentual adaptation of loanwords into South Kyengsang.
Novel Word Study
Following the methodology employed by Zuraw (2010), we constructed a list of novel word stimuli, which were presented to a group of South Kyengsang subjects living in Pusan who were asked to report what accent they would assign to these lexical items. We instructed the subjects that the stimuli were rare or obsolete words that they probably would not know and that they should answer the question based on their personal knowledge of South Kyengsang Korean. We constructed our stimuli by computing the bigram transitional probabilities of lexical items in our corpus. The algorithm was run over the words in our corpus to compute their bigram transition scores. 14 Based on the calculated log bigram transitional probabilities, the algorithm generated a list of probable words. We selected items from among the words that had the 500 highest scores. We thus have some confidence that the stimuli sound like normal native South Kyengsang nouns. For disyllables, 40 novel words were selected: 10 each for Heavy-Light and Light-Heavy syllable structures and 20 for Light-Light. The latter group was divided into 10 with an initial aspirated or tense onset and 10 with a lax or nasal onset. 40 trisyllabic words were also selected in which the final two syllables were similarly varied: 10 each for Light-Heavy-Light and Light-Light-Heavy and 20 for Light-Light-Light, broken down into 10 with an aspirated/tense and 10 with lax/nasal for the onset of the penultimate syllable. Finally, there were 12 CVC monosyllables split between 8 with an obstruent coda and 4 with a sonorant coda. We attempted to balance our stimuli to control for lexical neighbors (one phoneme change). The following is the list of our stimuli. NC denotes the neighbor count. 14 Some of the bigrams had a frequency of 0. As a result, some lexical items happen to contain unattested bigrams.
Smoothing techniques avoided assigning these items a probability of zero by estimating probabilities for unseen sequences. We employed Witten-Bell discounting (see Jurafsky and Martin 2000 for the application) and made our calculation with the SRILM toolkit (Stolcke 2002) on our corpus. The stimuli were presented in written form on a local network in the Hangul script to a group of 46 adult residents of Pusan who are employees in a major construction company (38 males and 8 females, average age 42). The nonce words appeared in their isolation form on computer screens at the subjects' work stations and then in a sentence frame as direct objects of the transitive verbs 'I/he like' or 'I/he bought', where they took the accusative case inflection -il. This inflected form allowed us to disambiguate the H(H) vs. H(L) and LH(L) vs. LH(H) accent classes. Subjects were asked to choose among the different possible accent patterns made available by South Kyengsang grammar for the accusative form by clicking on the appropriate pattern. For example, for the disyllabic novel word notal-il there were five options: HHL, HLL, LHL, LHH, as well as a fifth category 'other', where subjects could type in an alternative accent pattern if they disagreed with the choices offered. Subjects were familiarized with these accentual contour labels in an instruction session before beginning the test by being shown some common words whose syllables were explicitly labeled as to tonal pattern. In the test, once the subjects made their selection for a given nonce word, they were passed to the next word. There was no limitation on the amount of response time. Most subjects completed the test of 94 words within 25 minutes (mean = 23, min = 14, max = 34). Our test also contained 10 common real words such as parám 'wind'-words for which there was no disagreement in accent class among our five South Kyengsang consultants. These real words acted as controls allowing us to gauge whether the subjects understood the experimental task. All but three of the subjects gave correct answers to all of these real words. The responses of the three subjects who failed to respond correctly to the real words were excluded from the analysis. The order of presentation of the 104 items was randomized for each subject.
Results: monosyllables
The results for monosyllables are shown in Table 39 below. Subjects had four options to assign to each novel word: ton-!ĺ) , and finally 'other'. The vast majority (94%) chose among the three classes offered by native grammar. Recall that our survey of the lexicon revealed several generalizations about the distribution of the three accent classes in monosyllables. First, H(H) predominated over H(L) both in magnitude and as an attractor from the other classes. If subjects were assigning accent based on their implicit understanding of the statistical distribution of nominal accent classes in their lexicons, we would expect the H(H) pattern to predominate. This expectation is matched by the results. Overall, 53% of the total number of responses fall into the H(H) class. We also see evidence for the affinity between sonorant codas and the R class: novel words with sonorant codas are predominantly assigned to the Rise class (49%). Moreover, this class is disprefered by obstruents codas, having just 15% of the 344 total. To see the statistical significance of the results, we ran a mixed-effects log-linear regression model using the lmer function in R. Coda consonant (obstruent vs. sonorant) was sum coded and entered as a predictor. A random intercept was set for items and random intercepts and slopes were set for subjects. With the baseline set to the H(H) class and an obstruent coda, the Rise class was significantly biased to a sonorant coda, while the H(L) class showed a significant trend towards an obstruent coda. The subjects' responses thus seem to demonstrate a cognizance of the complementarity between the coda consonant and the H(L) vs. R classes mentioned in 4.4. 
Results: disyllables
The results for disyllables are shown in Table 41 , which indicates how our subjects distributed the four accent classes with respect to the syllable-weight profiles we tested. CVC.CV indicates the Heavy-Light structure and CV.CVC the Light-Heavy structure. CV.CV shows the results for LightLight stimuli in which the first consonant is a lax consonant or nasal, whereas C h V.CV indicates an aspirated or tense onset. We recall from the lexical survey that in South Kyengsang the HL class predominated for disyllables. Also the LH(L) class predominated over LH(H) both numerically as well as in shifts between the two classes. Both of these lexical trends are seen in the novel words results: HL is the largest class overall (45%), while LH(H) is the smallest (2%). 16 Our survey of the lexicon also revealed two phonological properties that biased a word to one of the accent classes. First, aspirated/tense onsets were significantly underrepresented in the LH classes, while they were overrepresented in the HH and HL classes. This bias shows up in the novel words. For both LH classes, their share of the total drops when the onset is changed from lax-sonorant to aspirated-tense. But the more dramatic effect is found with HL vs. HH. The HL class predominates with lax-sonorant onsets (349 vs. 29 or 81% vs. 7%) but reverses position with an aspirated-tense onset (114 vs. 280 or 27% vs. 65%). This association between an aspirated/tense onset and the double-H accent profile was observed in the lexical survey, but it appears more strongly in the novel words, in that the ratio of the HH class is higher than that of the HL class: in the lexicon, the HL class is larger than the HH class 16 It is interesting that the double H arising from the addition of an inflectional suffix is preferred in the monosyllables (Table 39 ) but highly dispreferred in disyllables (Table 41) . This difference has no plausible explanation in markedness terms and reflects the correlation with the size of these accent classes in mono-vs. di-syllables. It also shows that whether a word is one or two syllables is a significant factor in deciding how to assign an accentual structure to a novel word.
even when the onset was an aspirate/tense. Second, as far as syllable weight is concerned, we recall from Table 24 that a Light-Heavy syllable profile in the lexicon attracts words to the LH classes (45%), while the inverse Heavy-Light profile is biased against LH (34%) and favors HL (40%); a heavy syllable in the penult is also positively associated to the HH class. The syllable weight effect also appears in the novel word experiment. In Light-Heavy structures, the LH(L) class predominates over HL (290 vs. 51 or 67% vs. 12%), while in Heavy-Light structures, the combined LH(L) and LH(H) account for only 16% of the total (57+13), the rest being shared between default HL at 261 (61%) and HH at 90 (21%). In order to test the effects of syllable weight and onset consonant on the choice of accent class, we ran two separate mixed-effects log-linear regressions using the lmer function in R with subject and item as random factors. 17 The minority LH(H) accent class was excluded from the analysis. The first test was run over the data shown in the first three columns and rows in Table 41 . The predictor variables were syllable weight in the penultimate and final syllables and the dependent variable was accent class: HH, HL, LH(L). Random intercepts were set for items and subjects. The base line was set to HL. The test revealed that a final heavy significantly boosted both the LH(L) and HH responses compared to the baseline HL, while a penult heavy decreased the LH(L) response compared to the baseline HL. A penultimate heavy did not significantly affect the HH response relative to the baseline HL. This differs from the lexical trend noted in Table 25 , where an initial heavy in a disyllable was positively associated with the double-H accent. Thus, our subjects did not project this lexical trend into their novel words (perhaps because it has no phonetically natural basis). On the other hand, the association between a final heavy and the HH class is an emergent property in the novel words and was not found in the lexicon. The second test was run over the data shown in the last two rows in Table 41 to assess the effects of the onset consonant. Following the suggestion of a reviewer, we tested whether tense and aspirated consonants would have a parallel effect on the choice of accent, as assumed to this point. The laryngeal character of the initial consonant was the predictor variable (tense vs. aspirated vs. laxsonorant) and the dependent variable was the same three accent classes. A random intercept was set for subjects. The baseline was HL with an aspirated onset. The test results seen in Table 43 indicate that changing the onset to lax-sonorant is negatively correlated with the HH response, while changing 17 It was not possible to combine these into a single test because the wug word stimuli unfortunately did not include CVC.CV words with an initial tense or aspirated consonant. the onset to tense had no significant effect, indicating that tense and aspirated consonants had a similar effect on the subjects' responses. Signif. codes: '***' 0.001, '**' 0.01, '*' 0.05, '.' 0.1
Results: trisyllables
We recall that the LHL accent pattern predominates in the South Kyengsang lexicon with 78% of the trisyllabic items in our survey overall. It was also the major class in X-Light-Light (84%) and XHeavy-Light (79%) syllable structures. The only sector of the lexicon where LHL does not predominate is in X-Light-Heavy structures where LHH (80%) overshadows LHL (15%). There is thus a syllable weight effect in trisyllables. Our novel word experiment was designed to detect this syllable weight effect. We also varied the laryngeal category of the onset of the penult between lax/sonorant vs. aspirated/tense. The results for trisyllabic novel words are shown in Table 44 . The LHL accent predominates across all four syllable types (66%). It has just two significant competitors. First, when the penultimate syllable has an aspirated or tense onset, then the double accent LHH pattern is significantly boosted (46% vs. 5%). This result suggests that speakers are associating the aspirated/tense onsets with a double-H, even though this association is attested only in word-initial position in the lexicon. Second, when the final segment of the stem is a consonant and hence would be heavy in the isolation form (naputok ≈ naputok-ɨl), the expected LHH accent that would be associated with a final heavy syllable is also boosted (46% vs. 6%). As in the case of disyllables, two separate mixed-effects logistic regressions using the lmer function in R were run to test these effects. A random intercept was set for items and subjects. The minority HHL and HLL responses were excluded and the test focused on the majority LHL and LHH accent choices. The first test was run over the data summarized in the first three rows of Table 44 . Syllable weight in the penultimate and final syllables were the predictor variables and accent class (LHL, LHH) was the dependent variable. The baseline was set to CV.CV.CV structures with the LHL accent. The test indicates that changing the weight of the final syllable is strongly biased towards the LHH response, while changing the penultimate syllable to heavy did not deflect the accent choice relative to the baseline. This result mimics the lexical trend noted earlier (Table 35) , where a heavy final was biased towards the LHH accent class. As for the effect of the laryngeal character of the penult onset, the baseline was set to aspiration with the LHL accent to test if subjects distinguished tense vs. aspirated onsets in their choice of accent class. The results show that a lax-sonorant onset is significantly biased against the double H accent contour, just as in the disyllables. Once again, there is no difference between tense vs. aspirated onsets. Signif. codes: '***' 0.001, '**' 0.01, '*' 0.05, '.' 0.1
Comparison of the lexical trends and the wug test results
To what extent can we say that the accent patterns assigned to the novel words by our South Kyengsang subjects coincide with trends in the lexicon, and thus might be explained by saying that South Kyengsang speakers are aware of these trends and call on them to decide how to accent a novel word? Some of the experimental results are consistent with this hypothesis, but others are not. Let us review them, starting with syllable weight. First, when the final two syllables are light and contain a laryngeally unmarked onset, then there is a strong bias towards penultimate accent. This holds for both disyllabic (81%) and trisyllabic (82%) nonce words. These frequencies match well with the predominance of penultimate LHL accent in the lexical trisyllables (81%). But for lexical disyllables with a light-light syllable profile, just 47% have penultimate HL accent, as against 37% with LH. Second, a final heavy syllable significantly biases the word towards a final H in both the lexicon and in novel words. The effect was significant (p < 0.001) in both disyllables and trisyllables. However, its magnitude was much smaller in the lexical disyllables (β = 0.38) compared to trisyllables (β = 3.73) and the wug words (disyllable β = 3.56, trisyllable β = 2.81).
But there are also a couple of notable mismatches between the trends in the lexicon and the accents assigned to the nonce words. First, the nonce words evidenced a significant bias in favor of the double-H accent following a tense or aspirated consonant. This held for both disyllables and trisyllables (penultimate aspirated/tense ≈ LHH) and was robust both in terms of reliability (p < 0.001) and magnitude (disyllables β = −3.64, trisyllables = −2.82). We detected this effect at the word-initial onset of lexical trisyllables, but it was much weaker in reliability and magnitude (p = 0.02, β = 0.66). However, the penultimate aspirated/tense onset is negatively associated to the LHH class in the lexicon. In lexical disyllables there was no effect (p = 0.67), reflecting no significant difference from the baseline HL class. It thus appears that the association between the double H accent and a laryngeally marked onset is an effect emerging in the experiment rather than one based on matching the statistics of the lexicon. See Becker et al. (2012) for discussion of another example of emergent effects in a novel word experiment.
It is worth taking a slight detour here to point out another set of data showing the connection between the double-H accent and the aspirated-tense onset. It is furnished by a sound change that has affected certain lexical items in the Kyengsang dialect. Some words with an initial lax stop or /s/ have changed the initial consonant to tense in this dialect. This segmental change has produced variants for a number of words. The following list, taken from data cited in G-Y. Lee (1996) , shows the tonal patterns assigned by the first author to these words. While many retain the original tone pattern, the majority change to HH when the initial consonant is tensed.
(12) Onset tensification and accent
The motivation for this segmental-tonal association is not clear. It might be based at least in part on our South Kyengsang subjects' knowledge of the Standard Seoul Korean dialect. It is well known that at the beginning of an accentual phrase, the LH boundary tones characterizing the initial rise are replaced by HH when the phrase begins with a laryngeally marked onset (S-A. Jun 1993). It could be that our subjects treated the novel words as loanwords from the standard dialect and assigned an accent based on their presumed knowledge of the distribution of the phrasal tones in that dialect. A final mismatch between the lexicon and the novel word results concerns the association between a heavy syllable and the double-high accent. In the lexicon a heavy penult is positively associated with the double accent (HH) in disyllables (β = 0.79, p < 0.001). But in the novel word experiment, this association was not nearly as reliable nor strong (β = 0.30, p = 0.0675). As we observed in section 5.5, the association between the heavy syllable and the double H can be traced back to a much earlier stage in Korean when final accent was predominant. Words with an initial heavy syllable may have attracted the word-final accent before the change doubling an initial H tone occurred and thus became inputs to the latter sound change. The heavy syllable -double H association lacks a natural phonetic basis and so it is perhaps not surprising that it was not applied to the novel words in our experiment.
In sum, the attraction of a H to a final heavy syllable and otherwise the penult shows up quite robustly in the novel word results but is attenuated in the lexical disyllables. Since disyllabic native stems are over twice as frequent as trisyllables in the lexicon, the overall proportions of the penult vs. final accents do not align especially well between the lexicon and the nonce words. In addition, our subjects failed to show the lexically attested association between a heavy syllable and the double-H accent on the one hand, but on the other hand, they did manifest an association of the double-H accent with a laryngeally marked onset that has only a weak lexical precedent. We return to this general issue in section 10 where we model the accent distributions in terms of familiar metrical constraints, which one assumes provide a more meaningful comparison of the experimental -lexical correspondences in comparison to the more descriptive and atomized predictors used in our statistical tests: HL, LH, HH accent class, penult heavy, final heavy, etc.
North Kyengsang
In this section we briefly compare our results on the distribution of the South Kyengsang tonal classes in the lexicon and novel word experiment with the findings of H-J. Kim (2012) on the North Kyengsang dialect, centered in and around the city of Taykwu (Taegu). Kim's study was undertaken parallel to and independent of our investigation. Both employ the same basic methodology and reach similar results.
In our review of Kim's study, we note two principal differences between the accent in the South and North Kyengsang dialects that bear on the results. First, the MK Rise class is reflected in a long vowel and a double-H tone in North Kyengsang. H-J. Kim (2012) based her study on a corpus of c. 1,200 common words taken from a frequency dictionary. When adjustments are made for the different reflexes of the MK Rise, the frequency distribution of the HH, HL, and LH tonal patterns for disyllables and HHL, LHL, and LLH for trisyllables align well between the lexicons of North and South Kyengsang dialects. A logistic regression model using the glm function run on the lexical data tabulated in H-J. Kim (2012) revealed a strong bias for the HH accent for di-and tri-syllables with an initial heavy syllable and LH/LLH for trisyllables with a final heavy syllable. Kim also conducted a novel word study to explore the connection between accent and syllable weight. Similar to our South Kyengsang subjects, a final heavy syllable biased Kim's subjects to the LH accent response for disyllables and to LLH for trisyllables. One striking difference between the two dialects concerns the behavior of initial CVC syllables in di-and tri-syllabic stems. North Kyengsang subjects showed a bias towards the HH accent (32%) and the HL accent (66%) for such novel words, while South Kyengsang subjects showed a relatively lower response for HH (21%), along with HL (61%) and LH(L) (13%). We believe that this difference arises from the fact that North Kyengsang words with an initial long vowel (the reflex of the MK Rise) are regularly associated with the HH accent (section 3). Kim's North Kyengsang subjects appear to have generalized this connection to CVC syllables. South Kyengsang lacks this association (long vowels ≈ the HH class) and hence the weight effect of the initial syllable did not emerge clearly. H-J. Kim (2012) also tested the effect of aspiration in a separate novel word experiment. Stimuli varying the location of an aspirated onset for trisyllabic stems were constructed: C h V.CV.CV, 
Loanwords
In this section, we briefly summarize the other common source of evidence for the extension of the phonological grammar to new lexical items: loanwords. N-J. Kim (1997) and Kenstowicz and Sohn (2001) observe that in assigning an accent to an English loanword in North Kyengsang, the place of accent in the source word is ignored and an accent is assigned based on the weight of the initial syllable, as well as in a disyllabic window at the right edge of the word. In a study of over 2,000 English loans, D-M. Lee (2009) finds that a similar system operates in the South Kyengsang dialect (H-K. Jun 2006 reaches essentially identical results based on a corpus of c. 600 loanwords). In Table  49 , we show the predominant accentuation assigned to disyllabic and trisyllabic English loanwords found in D-M. Lee's (2009) study. It is clear that two factors determine the accent contour: a heavy syllable (CVC) must be high; if the final two syllables are light, then a (default) high is assigned to the penultimate syllable. In addition, a Light-Light-Heavy takes a final H which spreads back to the peninitial syllable. These simple principles account for over 90% of the data in all syllable profiles except for Heavy-Heavy.
Grammatical Modeling
To what extent is it legitimate to say that the accent patterns assigned to novel words and loanwords are based on the statistics of the native lexicon? Zuraw (2000 Zuraw ( , 2010 inaugurated this line of inquiry with the finding that variations in the rate of NC cluster reduction in Tagalog nonce words and loanwords mirrored the distribution of these factors in the lexicon. This result was explained by the hypothesis that the strength of the markedness constraints controlling the reduction was based on the statistical distribution of the competing data structures in the lexicon, but that faithfulness constraints to a lexically listed structure prevented any particular word from straying from its actual output. Since a novel word by definition lacks a lexical input to be faithful to, the normally hidden markedness constraints step in to assign a structure. In this section, we summarize our exploration of this question for our South Kyengsang data using the Maxent Grammar Tool (Hayes 2009 ), which assigns weights to constraints based on the frequency of each output and the number of violations in the input training data. We assumed the familiar constraints governing accent distribution listed in (13). For simplicity, we did not postulate foot structure; the words with an onset /s/ and /h/ were excluded.
(13) a. Weight-to-High (W-to-H): penalize a heavy syllable not associated to a high tone (cf. De Lacy 2002) b. Nonfinality (NF): penalize a word-final syllable associated with a high tone (Prince and Smolensky 2004) c. Align-High-Right (Align-R): assign a penalty for each low tone syllable that separates a high tone from the end of the word d. *Lapse: penalize two successive low-tone syllables (Zoll 2003) e. *Clash: penalize two successive syllables associated with a high tone (Zoll 2003) f. *Asp-L: penalize a syllable with low tone whose onset is aspirated or tense Table 50 shows the weights assigned to these constraints by the Maxent algorithm with its default mu and sigma settings based on the 5,569 disyllabic and trisyllabic words from Tables 19 and 27 . In disyllabic words, *Clash and *Asp-L are weighted high, followed by NF, while W-to-H and Align-R receive the lowest weights and do not work to position prominence on the heavy syllable in the disyllabic lexicon. On the other hand, in trisyllabic words, W-to-H, *Lapse, *Clash are weighted high, and Align-R, *Asp-L and NF obtained relatively lower weights. For both disyllabic and trisyllabic models, the R 2 scores between observed and predicted frequencies are quite high (0.8482 and 0.9422, respectively), suggesting that the models explain the existing distribution well. For the trisyllabic model, Spearman's rank correlation rho also showed a significant result: S = 3945.254, p = 3.68e-11. When we combine disyllabic and trisyllabic words and run the same simulation, the weight hierarchy changed dramatically. Now W-to-H is weighted lowest, and the relative weights of Align-R and NF are higher than in the weights obtained from only disyllables. More importantly, the R 2 declined significantly (0.447), resulting in many cases that do not reflect the actual distribution accurately. This suggests that the grammars of disyllabic and trisyllabic lexicons are different, a point that becomes clear when we compare the distribution of the final HL vs. LH/HH accents tabulated in Table  52 . In trisyllabic words, there is a robust default (the LHL class) that attracts many words. However, when the final syllable is Heavy, most words appear with the LHH class, leading to the essentially binary distinction (LHL vs. LHH) based on the final syllable's weight. On the other hand, in disyllabic words, the syllable weight effect is not nearly as strong as in trisyllabic words, as shown by the accentual distribution in Light-Light structures (HL = 47%, LH = 37%). Thus, combining these two cases resulted in the miscalculation of the relative importance of the W-to-H constraint and reinforces our decision in sections 4, 5, and 6 to treat the accent of one, two, and three syllable stems separately. Table 53 shows the results of the simulation run for the wug test items. In these cases, we assumed that *Asp-L bans a low tone in both the penultimate and final syllables, penalizing both LH and HL accents. In both cases, the model predictions fit the observed distribution well. For the trisyllabic model, Spearman's rank correlation rho also showed a significant result: S = 75.5554, p = 4.16e-06. Moreover, in the case of wug test items, aggregating the results of disyllabic and trisyllabic words does not significantly lower the model's predictability (Table 54 and Figure 5 ). This suggests that in wug test items, the same grammar is utilized for both disyllabic and trisyllabic words, which is a different state of affairs compared to the lexicon. Finally, as seen in Figure 7 , when the disyllabic and trisyllabic lexicons are aggregated, the fit with wug test results deteriorates considerably (R 2 = 0.547). One possible interpretation of these results runs as follows. For the trisyllables, accenting a final heavy and otherwise the penult accounts for over 80% of the data and thus is a relatively reliable grammar. For this sector of the lexicon, the accent for the majority of words can be generated with a relatively small number of exceptions (many of which have variants that follow the regular cases). The latter will be lexically listed as exceptions. On the other hand, for disyllables no single accent pattern stands out as dominant, at least when compared to trisyllables, although there are many tendencies with high statistical regularity. Thus, for Kyengsang disyllables the accent is contrastive and memorized, even distinguishing a few minimal pairs or triples (there are no minimal pairs distinguished by accent in the trisyllables). In other words, on this proposal there is a default grammar ( Table 50 , right) that applies productively to trisyllables (longer words) and it is this grammar that the Kyengsang speaker consults when accenting a novel word. 
Predicted by lexicon
In addition to word length there are two other factors that distinguish lexical trisyllables from disyllables that can help explain why they are the origin of the default accent. First, they are on the whole less frequent. We calculated the token frequency of items in our corpus that have a Middle Korean cognate (the only items for which we have frequency data). The disyllables have a mean token frequency of 68 in the King Sejong corpus while trisyllables are 56. Trisyllabic nouns are thus less firmly in the grasp of lexical faithfulness and conversely more susceptible to the effects of markedness instantiated in the Weight to High, Nonfinality, and Lapse constraints that define the default accent.
Another factor is that c. 80% of native trisyllabic nouns end in the vowel -i, many of which correspond to an accented suffix (diminutive) in Middle Korean. Although the vast majority of such words can no longer be parsed out with an independently occurring stem and the -i does not have a consistent meaning like the -berry morphemes in English raspberry, strawberry, etc., this word class nevertheless has a uniform accentual structure with an identifiable cue: of the 1,190 such words collected from our five South Kyengsang consultants, 1,041 (87%) have penultimate accent.
We might also conjecture that this default grammar has been hardened into a convention for accenting loanwords, where it applies with close to 100% accuracy. In the novel word experiment, the effect of the default accent is depressed somewhat due to noise and other competing factors like the laryngeal character of the onset, a factor that has only a marginal effect in loans. 18 Recall that we designed the novel word stimuli to sound like native words. Loanwords, especially on first exposure, are distinctly foreign and so may not trigger such segmental effects. Nevertheless, a loanword must be assigned an accent and so the default grammar productively assigning accent in the lexical trisyllables could step in to assign one to the loan. In effect, this explanation coincides with that suggested by Kenstowicz and Sohn (2001) , who also note that in longer words the distinctiveness of Kyengsang accent is diminished, since most of the contrastive burden is distributed among the segmental and syllable structure profiles. So at this point, we cannot conclude that the accentual preferences that emerged in our novel word experiment as well as the default accent found in western loanwords derive from matching the statistics of the overall lexicon, as claimed by H-J. Kim (2012) for the North Kyengsang dialect. Rather, the statistical effects that would be encoded in the submerged markedness constraints appear to be overshadowed by the default grammar that assigns accent to the longer words.
We close the discussion with a challenge to the hypothesis that the Kyengsang loanword accentuation derives from the native default grammar. In an analysis of the Yanbian dialect of Korean (spoken in northeastern China), Ito (2014a) suggests an entirely different approach to the loanword accent. Yanbian more faithfully reflects the accent of MK, since it did not undergo the sound change retracting the H from the final syllable: cf. MK, Yanbian məәrí vs. Kyengsang məә́ri 'head'. As a result, the majority of native words have final accent, reflecting the bias in MK: final LH accent 76% vs. penult HL 24%. Nevertheless, in Yanbian Korean English loanwords still show a preference for penultimate accent, similar to what is found in Kyengsang: final LH 20% vs. HL penult 80%. Ito (2014a) attributes this finding to the hypothesis that after Yanbian speakers were exposed to a sufficient number of English loans, they internalized and generalized the quantity-sensitive trochaic accent pattern at the right edge of the word that characterizes most English words. This principle has now become a conventionalized (phonologized) rule of loanword adaptation in Yanbian. On this view, the loanword accent reflects regularities of the English data source rather than the native Korean lexicon. See Shinohara et al. (2011 ), Kang (2013 ), and de Jong and Cho (2012 examples of phonologization in Korean loanwords. Exploring this alternative hypothesis with respect to the loanword accent found in North and South Kyengsang is a task for future research.
Summary and Conclusions
In this paper, we have documented and analyzed changes in the affiliation of c. 1,900 noun stems with respect to the nominal accent classes in the South Kyengsang dialect of Korean. Our major results are summarized as follows. The regularity of the accentual correspondences between Middle Korean and contemporary South Kyengsang mirror the size of the accent classes: larger classes are more regular. Deviations from the regular development by and large track the size of the classes: larger classes attract items from smaller classes. Besides this well established type-frequency effect, there is also a token-frequency effect: words of higher token frequency are less likely to change their accent. We also documented several segmental and syllable-weight factors that statistically bias a word for or against a particular tonal profile. The monosyllabic Rise class prefers sonorant codas, aspirated or tense syllable onsets disprefer low tone on the following vowel, and a final heavy syllable tends to attract the pitch peak. We then presented the results of an experiment with 43 South Kyengsang speakers designed to test whether these factors play a role in assigning accent to a novel word. Both the syllable weight and onset laryngeal properties biased the responses of the subjects in the expected direction. But the experiment also revealed two findings that did not accord with the statistics of the lexicon. First, a penult heavy syllable did not bias a word towards the double-H (HH) accent (contradicting a lexical trend) and second, a laryngeally marked onset in the penultimate syllable boosted the LHH response, even though there is no significant lexical support for this segmental-accentual connection, at least in trisyllables. The former finding supports the strong UG stance taken by Becker et al. (2011) , with the default HL accent taken into account. We then reviewed the results of H-J. Kim (2012) who found experimental support for the syllable weight and aspiration effects in a novel word experiment with North Kyengsang subjects; and the findings of H-K. Jun (2006) and D-M. Lee (2009) that heavy syllables in western loanwords are regularly assigned a high tone and, in the absence of a heavy syllable, a high appears on the penult. H-J. Kim (2012) attributed both the novel word results and the loanword accent to the action of UG constraints trained on the statistics of the lexicon, employing the USE LISTED model of Zuraw (2000 Zuraw ( , 2010 . In the final section of the paper, we questioned the suitability of this model for our South Kyengsang data. Modeling with the Maxent Grammar Tool revealed that the statistics of the disyllabic lexicon gave a rather weak fit with the grammar that emerges from the novel word experiment. A much better match was obtained when the Maxent Grammar Tool was run over the much smaller class of lexical trisyllables. We attributed this result to the fact that in the lexical trisyllables, accent is much less contrastive: 83% of the data can be covered by principles that place a high over a heavy syllable in a disyllabic window at the right edge of the word and otherwise on the penult. This is precisely the grammar that applies with over 90% accuracy in D-M. Lee's (2009) loanword data. This result in turn suggests an accentual grammar for South Kyengsang, in which the accent is productively assigned by the rules/constraints operating over the trisyllables with a relatively small number of exceptions, while the accent is contrastive and lexically listed for disyllables. Thus, it is the default rules that apply productively in the trisyllables that emerge in the wug test and possibly the loanwords as well. More precise matching with the statistics of the lexicon does not seem to play a role. Yang (2005) reaches a similar conclusion concerning the much discussed past tense morphology of English verbs.
There are a couple of more general issues raised by our study. First, we may wonder why the inflectional accent is relatively unstable in South Kyengsang. We recall from Table 8 that the overall agreement rate among our five consultants was 64%. While we lack any precise figures, we have the impression that the alignment of lexical items with respect to other phonological contrasts such as the three-way lax-tense-aspirated laryngeal contrast in stops is more stable both in its evolution from Middle Korean and its use in contemporary speech. A speaker's confidence in the phonological properties of a particular lexical item is undoubtedly influenced by frequency of exposure and usage. A significant portion of our five SK speaker's experience with Korean vocabulary is via the standard language, which lacks the accentual contrasts but retains the laryngeal contrasts. Also, for educated speakers their experience with particular words often takes place in a written context. Since accent is not marked orthographically, speakers are deprived of the reinforcement of contrasts provided by the writing system for laryngeal contrasts, which are marked orthographically. Indeed, the words for which our speakers agree occupy the high frequency group while those for which there is disagreement are drawn primarily from the low frequency group. We may conjecture that with the passage of time more and more Kyengsang tonal contrasts will be lost and words will consolidate into the default accent type.
Another finding of significance was that in the native vocabulary the LH(L) class outnumbered the LH(H) class, resulting in the drift of words from the latter class to the former and the almost complete absence of the latter in the novel word experiment. This behavior contrasts sharply with that noted by Ito (2014b) for the Sino-Korean vocabulary, where the LH(H) class predominates over LH(L). This suggests that the vocabulary is stratified with different and sometimes contradictory accentuation. If so, then what are the cues that the learner relies on in order to classify a particular word with respect to the lexical strata? Can this behavior be tested with novel word experiments? These are tasks for future research.
